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WHAT IS CLAIMED IS: 

A method of providing a therapeutic effect in a human 
patient, comprising: 

administering to said patient CD34 + cells obtained 
from <Wd blood, said CD34 + cells having been genetically 
engineered to include at least one nucleic acid seguence encoding 
a therapeutic agent, thereby to provide said patient with said 
therapeutic^ agent by expression of said nucleic acid seguence in 
said patients 

2. The method of Claim 1 wherein said at least one nucleic 
acid seguence is contained in a viral vector. 

3. The method of Claim 2 wherein said viral vector is a 
retroviral vector . 

4. The method of Claim 1 wherein said therapeutic agent is 
adenosine deaminase. 

5. The method of Claim \^ wherein said CD34+ cells are 
administered in an amount of from about 5xl0 5 /kg to about 10xl0 7 /kg. 

6. A method of treating a human patient suffering from 
severe combined immune deficiency resulting from adenosine 
deaminase deficiency/ comprising: 

administering to said patient CD34+ cells obtained from 
cord blood, saici CD34+ cells having been genetically engineered to 
include a nucleic! acid seguence encoding adenosine deaminase, said 
CD34+ cells being administered to said patient in an amount 
effective to treat said adenosine deaminase deficiency in said 
patient by providing said patient with said adenosine deaminase by 
expression of said\ nucleic acid seguence encoding adenosine 
deaminase in said patient. 

7 . The method of Claim 6 wherein said nucleic acid seguence 

encoding adenosine deaminase is contained in a viral vector. 

8 . The method of Claim 7 wherein said viral vector is a 
retroviral vector. 

9. The method of Claim jj^wherein said CD34+ cells are 
administered in an amount of from about 5xl0 5 /kg to about 10xl0 7 /kg. 
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10. The method of Claim 6 wherein said patient is a newborn 

infant and said CD34+ cells are obtained from the cord blood of 
said newborn infant. 

11^ & method of treating a human patient suffering from 

severe coiru^ined immune deficiency resulting from adenosine 
deaminase deficiency, comprising: 



obtaining cord blood from an infant; 
separating CD34+ cells from said cord blood; 
cultivating CD34+ cells obtained from cord blood in the 
presence of (i) In^erleukin-3 ; (ii) Inter leukin-6; and (iii) a 
c-kit ligand; 

transf ecting \ said CD34+ cells with a nucleic acid 
sequence encoding adenosine deaminase; and 

administering to said patient said transf ected CD34+. 
cells, said CD34+ cells being administered to said patient in an 
amount effective to treat s^sid adenosine deaminase deficiency in 
said patient by providing s^id patient with said adenosine 
deaminase by expression of said nucleic acid sequence encoding 
adenosine deaminase in said patient. 

12. The method of Claim 11 wherein said nucleic acid sequence 
encoding adenosine deaminase is contained in a viral vector, 

13. The method of Claim 12 wherein said viral vector is a 
retroviral vector . 

14. The method of Claim 11 wherein said CD34+ cells are 
administered in an amount of from about 5xl0 5 /kg to about 10xl0 7 /kg. 

15. The method of Claim 11 wherein said patient is a newborn 
infant and said CD34+ cells are obtained from the cord blood of 
said newborn infant. 

A method of genetipally engineering CD34+ cells obtained 
from coj?h-blood with at l^ast one nucleic acid sequence encoding a 
0L t&ex^apeoxtxe agervtTp^ceH^r^sing: 

cultivating CD34+"fceJ^ls obtained from cord blood in the 
presence of (i) Inter ^eukin -3; ( irp^t^rleukin - 6; and (iii) a 
c-kit ligand; and 
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transecting said CD34+ cells with at least one nucleic 
acid sequence enco&ing a therapeutic agent. 

17. The method ofC3r^fn"l6 ^herein said at least one nucleic 
acid sequence encodes adeTOsinfe^4^ am i nase * 

18. The method of Qlaim 16 whe*e4n said, at least one nucleic 
acid sequence is contain* 

19. The method of vlaim 18 where>*f saicJ^iral vector is a 
retroviral vector. 

20. The method of Claim 18 wherein said CD3^<^cells are 
transduced at a multiplicity of infection of from 1 to 20^Ve^tors 



21. The method of Claim 5 wherein said CD34 + cells are 
administered in an amount of ~f rom about 5 x 10 5 /kg to about 
1 x 10 7 /kg. 

22. The method of Claim 21 wherein said CD34 + cells are 
administered in an amount of from about 5 x 10 5 /kg to about 
5 x 10 6 /kg. 

23. The method of Claim 9 wherein said CD34 + cells are 
administered in an amount of from about 5 x 10 5 /kg to about 
1 x 10 7 /kg. 

24. The method of Claim 23 wherein said CD34 + cells are 
administered in an amount of from about 5 x 10 5 /kg to about 
5 x 10 6 /kg. 

25. The method of Claim 14 wherein said CD34 + cells are 
administered in an amount of from about 5 x 10 5 /kg to about 
5 x 10 7 /kg. 

26. The method of Claim 25 wherein said CD34 + cells are 
administered in an amount of from about 5 x 10 5 /kg to about 
5 x 10 6 /kg. 



